Early childhood is the most important time for establishing healthy eating habits, and of course during this period a mother can have a great influence in this regard. In this study explored what major factors influence the development children's food habits and whether the level of nutrition knowledge of parents has a material impact. This study involved 219 students (age renge, 3-5 years) and their parents in Osaka prefecture in Japan. Mothers were administered questionnaires that contained uestions pertaining to lifestyle, unidentifiable description of the children and their guardian's SRH along with 39 questions to assess the food-related habits and attitudes. The correlates of the nutrition-related knowledge level of mothers and the children's concern and respect for healthy eating were assessed using the Chi-square test, Fisher's exact test and the Mann-Whitney U test. The differences between high and low amount of parental knowledge and high and low non-cognitive skills towards food groups were also examined. Completed questionnaires were returned by 219 of the participants. Among the respondents, 50.7% were male, and 92.2% of the parents indicated that they get nutrition information from the Internet. We remarkably found that the level of mother's knowledge about nutrition had no statistically significant influence on how the children in this study understood food. However, chilren's concern and respect for food were significantly associated with their participation in various aspects of food preparation (help with washing and cooking of food) and presentation (help with setting up the table) (P < 0.05, Mann-Whitney U test). Participation of Japanese kindergarten children in such activities was significantly associated with high level of food-related non-cognitive skills. Of note, the nutrition-related knowledge level of the mother showed no significant association with the attitude of their children towasds food.
Introduction
Early childhood is the most important period for the inclusion of healthy eating habits and development of food preferences (Birch, 1979 , Birch & Sullivan 1991 . Food habits established during early childhood are a key determinant of child development as well as the health of an individual throughout the life span (Scaglioni et at, 2008) . Therefore, it is important that good attitudes towards nutrition and healthy eating habits are well established in the early childhood. In most, if not all, cultures, a mother has an enormous influence on her child's eating habits and food choices. For example, mothers who used chopsticks correctly affected their children's correct use of chopsticks (Osera et al, 2018a) . In addition, high daily intake of soybean products by children was shown to be influenced by their mother's concern and positive attitudes towards the food habits of their children (Osera et al, 2016) . In another study, the proportion of vegetables in the lunch box was shown to be related to mother's concern related to consumption of an appropriate mix of foods by their children to the preferences of the children (Osera et al, 2017) . In addition, the development of children's food preferences involves a complex interplay of innate, familial and environmental factors (Cook, 2004) . According to these earlier studies, a mother's actions and concerns about food is clearly an important element that shpes the attitude and behavior of children with regard to nutrition and food consumption.
In this study we examined the influence of the nutrition-related knowledge level of the parents on the food-related behaviours of their children. According to the Knowledge-Attitude-Behavior (KAB) model, knowledge is important in order to shape decisions and to bring about behavior change. A version of the KAB model, i.e., Knowledge-Attitude-Practice, is an important theoretical construct for health education, which asserts that behavioural change is affected by knowledge and attitudes (Schneider & Cheslock, 2003) .
In addition, parent's knowledge of information maybe linked to good action. In a study by Jeong et al, all the heath belief model variables were shown to positively affect the customers' use of menu labels (Jeong & Ham, 2017) . Conversely, in another study, label use was related to engagement in some unhealthy behaviours in addition to healthy behaviours (Christoph et al, 2017) .
We hypothesised that the higher the nutrition-related knowledge level of a mother, the 'better' will be her attitude towards healthy eating and that this will have a tangible influence on the food-related behaviour and habits of their children. To help address this question it was necessary to determine the knowledge level of parents related to childhood nutrition issues. In addition, our previous study suggested that children's food preferences are related to their concern and respect for food, and that children's non-cognitive skills food are associated with their life-style and daily food habits. A study difinded the children's non-cognitive skills as concerns about food and respect for food (Osera et al, 2018b) . Accordingly this study attempted to measure parental nutrition knowledge and how this, or other factors, influenced children's attitudes and behaviours towards food and nutrition.
Method

Design and Data Collection
This cross-sectional study was conducted from September to December 2016. In total, 219 students, aged 3-5 years, and their guardians in Osaka prefecture, Japan participated in this study ( Table 1 ). The mothers voluntarily opted to undergo the questionnaire survey.
The questionnaire was aimed to assess the lifestyle of children and their behaviour related to helping with cooking, as well as the parent's lifestyle and food habits. The questionnaire is a revised version of the questionnaire originally developed for our previous study (Osera et al, 2018 b) . The questionnaire consists of 11 questions related to lifestyle and food habits of children (e.g., wake-up time, bedtime, sleeping habits and frequency of eating breakfast), five questions related to mother's food habits and attitude towards food (e.g. frequency of eating breakfast, frequency of cooking, and use of Japanese food) and seven questions to assess the extent to which the children helped with cooking (e.g., washing rice, and setting up of table). 'Wake up time' was assessed by the questions 'What time do your children wake up?' and 'Concern about food' means 'Does your child have concerns about food?' Both 4-and 5-point rating scales were used (higher scores indicated more positive food habits). For example, questions regarding 'concerns about food' utilised a 5-point rating scale (5 = highly concerned; 4 = moderately concerned; 3 = concerned, 2 = somewhat concerned and 1 = not concerned).
Based on our previous study, the non-cognitive skills towards food are defined as 'conerns about food' plus 'respect for food' (Osera et al, 2018 b) . The maximum total score for concern for food and respect for food was 10, while the minimum score was 1. We divided the respondents into two groups based on the mean scores.
Amount of Information
Nutrition-related knowledge level of mothers was addressed by 12 questions (Table 2 ). This instrument is a revised version of the one originally created for our previous study (Osera et al, 2018 b) .
Statistical Analyses
The Mann-Whitney U test was used to evaluate the association between the independent variables and the knowledge level of the mother/food-related non-cognitive skills of children. In addition, χ 2 tests were applied to assess the association between independent variables and SRH. For all analyses, P < 0.05 was considered statistically significant. Data processing and analyses were performed using the SPSS software for Windows, version 25.0 (IBM, New York, NY).
Ethical Statement
The participants were well-informed about the objectives and the methods of this study. Participation in the study was on a voluntary basis, with the option to withdraw at any point. Individual privacy was strictly protected throughout the investigation. This study was approved by the Osaka Seikei College Ethics Committee regarding Human Subjects. 
Results
Distribution of the Study Sample
Complete responses to the questionnaire and characteristics of the study population are presented in Table 1 . Of the 250 students and their guardians to whom the two questionnaires were sent, 219 returned both completed questionnaires. Of the 219 students, 49.3% were female and 50.7% were male; 29.2% were in the class for 3 year old children, while 31.5% and 39.3% were in the class for 4-and 5-year old children, respectively.
Relationship Between the Knowledge Level of Mother and Their And Children'S Concern and Habits Regarding Food
In this study population, internet was the predominant source of nutritional information for a vast majority of parents 92% (Table 2 ). The mean score for knowledge level of parents in the study population was 3.7. Based on the knowledge level, we divided the respondents into two groups: 'low': score 3.9; 'high': score ≥ 4. Table 3 reports the relationship between the amount of mother's knowledge and how this relates to concern about food and food habits for both the mother and the children. Mothers of course have substantial information from each morning's frequency of cooking, the extent to which she explains traditional Japanese foods, and the eating habits of her children. The amount of mother's information low (0-3 point) vs. high (4-12) was assessed for significance using a Mann-Whitney U test.
This binary distinction was performed according to the median value.
*Guardians answered the children's disliked foods from 1 to 2.
$A four-point scale; the highest point indicates good habits.
#A five-point scale; the highest point indicates good habits.
Relationship Between Children'S Concerns and Respect and Mother and Children'S Concern and their Food Habits
We observed a remarkable similarity between the level of non-cognitive skills in this study population with that measured in our previous study (7.6 and 7.9, respectively, on a 10-point scale). We divided the sample into two groups based on the level of these skills: high: score ≥ 8; low: score < 8. Table 4 presents the relationship of children's non-cognitive skills towards food with the following variables: children's sleeping habits, talk about food, talk about taste and the number of children who disliked food, mother's frequency of cooking and the frequency with which mothers told their children about traditional Japanese food. Tables 3 and 4 clearly demonstrate the strong relationship of the mother's knowledge level about good food habits and the food-related non-cognitive skills of children with two factors: the mother's frequency of cooking at home and how often she explained to the children about Japanese traditional food. The amount of concern and respect low (1-7 point) vs. high (8-10) was assessed for significance using a Mann-Whitney U test. This binary distinction was performed according to the median value.
Relationship Between Nutrition-Related Knowledge Level of Mother and Her Children'S Non-Cognitive Skills Related to Food and Its Preparation
Remarkably, the level of mother's understanding of nutrition showed no association with children's food preparation-related behaviours (Table 5) . On the other hand, children's non-cognitive skills towards food were significantly associated with children's cooking-related behaviours such as 'help cooking', 'help wash the food' and 'help set up the table' (Table 6 ). Approximately 67% of the respondent mothers in this study were homemakers. However, given the increasing trend of engagement of both parents in full time jobs, children are increasingly less likely to observe the cooking and food preparation efforts of their mothers at home in the future. This implies that nutrition education, especially regarding cooking, may be increasingly important for children in school. For example, the pilot programme 'LA Sprouts' was developed as a 12-week gardening, nutrition and cooking intervention course that targeted Latino youth in California. This experimental intervention resulted in increased preference for fruit and vegetable consumption and improved both cooking and gardening skills (Gatto et al, 2012) . Therefore, with increasing engagement of mothers in full time employment outside the home, such programmes targeted at children may help improve the health of individuals throughout the life span. Such an intervention may possibly reduce the morbidity burden from lifestyle-related diseases such as heart disease and obesity and accrue considerable cost savings for the health systems.
In this study, food-related non-cognitive behaviours of Japanese kindergarten children were significantly associated with their domestic involvement in activities such as helping their mother with cooking, washing the food and setting the table. These results are consistent with those of a study by Weber Cullen et al. in which self-efficacy of children to eat fruits and vegetables showed a positive association with the actual consumption of these food items (Cullen et al, 2000) . Fortunately, so, the children's own concerns pertaining to food and health, howsoever vaguely present, may help inculcate responsible dietary habits.
On the other hand, the level of a mother's knowledge about nutrition was not significantly related with the food-related behaviours of their children. This result suggests that involvement of children in cooking-related activities may inform their own concerns about health and the respect for food; this reflects the importance of actual physical involvement with meal preparation in order to achieve this type of result. Indeed, our previous study showed that holding of chopsticks correctly by the mother was directly related to their children doing likewise (Osera et al, 2018a) . Underlying this behaviour, we found that the mother's concern about chopsticks was instrumental for her ability to hold them correctly (Osera et al, 2018a) . Results of this study are quite similar to those of our previous study on this subject. More broadly, papers such as those by MacFarlane suggest that parents should be encouraged to listen to and consider the food preferences of their adolescents, provide a supportive family mealtime environment and offer healthy food at home (MacFarlane et al, 2010) .
The level of a mother's nutritional sophistication was not directly connected to the food-related behaviour of their children in our study. These results suggest that childrens' own concerns directly influence their own behaviours.
To change a child's behaviour, a mother should involve kids in the preparation of meals, explain the important aspects and respectfully listen to the feedback and the evolving attitudes of the child. In addition, for children, the broad family environmental context with respect to selection, preparation and consumption of food, including the influence of other people present at meals, is likely to have a major impact on the development of attitudes of the children towards nutrition.
A limitation of the current study is that it was a cross-sectional study and, therefore, could not demonstrate causal association. In our forthcoming project we intend to explore these issues further using retrospective and/or specific intervention methodologies. In this latter option, we intend to focus specifically on the mother's cooking and nutrition education, especially while she herself was at school. In addition, cooking schools for children have recently become quite popular; therefore, we would like to compare the nutrition-related behaviours of children who attend cooking school with those of children who do not. Further, we intend to assess the influence of such programmes on the lifestyle of children.
Conclusions
We found that for our group of Japanese kindergarten children their non-cognitive skills towards food (high concern and respect towards food) were significantly increased when they engaged at home with behaviours such as 'help cooking', 'help wash the food', and 'help set the table.' On the other hand, the depth of their mother's knowledge about nutrition was not significantly related to the children's actions regarding food.
